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Abstract: This paper presents a review of the histological modifications in lung on vaccinated 
chickens with “H-120” and “Ma5+Clon30” strains, administered by spray method. Were established 
that “H-120” vaccine strains against avian infectious bronchitis make the minor changes in lung tissue, 
which is observed at 10, 20 and 30 days after vaccination and expressed with lymphoblast and plasma 
cells, in some regions capillary congestion is observed and return to normal structure after 40 days 
after vaccination. After the vaccination with “Ma5+Clon30” vaccine strain in bronchial sub mucosa 
was isolated a diffuse infiltrations of lymphocytes and lymphoid clusters. 
 





Infectious bronchitis virus (IBV) is a highly contagious respiratory corona virus of 
domestic chickens. Although mortality is low, infection with IBV results in substantial losses 
for the egg and meat chicken industries. Despite the economic importance of IBV and decades 
of research into the pathogenesis of infection, significant gaps in our knowledge exist. 
 Infectious bronchitis is caused by IB virus (IBV), which is one of the primary agents of 
respiratory disease in chickens worldwide. All chickens are susceptible to IBV infection, and 
the respiratory signs include gasping, coughing, rules, and nasal discharge. Sick chicks 
usually huddle together and appear depressed. The severity of the symptoms in chickens is 
related to their age and immune status. Other signs of IB, such as wet droppings, are due to 
increased water consumption. The type of virus strain infecting a flock determines the 
pathogenesis of the disease, in other words, the degree and duration of lesions in different 
organs. The upper respiratory tract is the primary site of infection, but the virus can also 
replicate in the reproductive, renal, and digestive systems.   
Respiratory system of birds has a complicated structure. At the bifurcation of the trachea 
there is a wall modification which gives the syrinx. It produces sound for the bird. The trachea 
gives two primary bronchi (mesobronchi) which pass through the lungs to the abdominal air 
sacs. Secondary bronchi branch from the primary bronchi and go to the other air sacs. From 
the secondary bronchi, tertiary bronchi (parabronchi) branch and anastomose. From the 
tertiary bronchi a network of thin walled tubes (air capillaries) are in intimate contact with 
blood capillaries allowing gaseous exchange. There are no dead end alveoli. 
There are nine air sacs in the chicken and some of these have recurrent bronchi which 
anastomose with bronchi in the lungs. The air sacs are thin but contain vessels and nerves. 
They have diverticulitis extending into the bones. They contribute extra respiratory reserve 
for the bird and it is believed that they allow gaseous exchange to occur both on inspiration 
and expiration. Because of this more efficient gaseous exchange birds may be more 
susceptible to volatile anesthetics and toxic gases. The air sacs allow spread of respiratory 
infections beyond the lungs to the abdominal cavity and into bones. Some of the air sacs are 
ventral to the lungs and may collect infectious particles in a similar manner to the anterior and 
ventral lobes of the lung of the 4-legged mammal. 
 
MATERIALS AND METHODS 
Histological investigations were carried out parallel investigations: epizootological, 
morphopathological and immunological. This study aims to evaluate the immunological 
efficacy of the vaccine strains and analysis their influence on lung tissue. Investigations were 
conducted on chicken race "High Land". 
At age 1 day were formed 3 groups of 25 chickens in each, which were under in the 
same conditions of maintenance and catering. Groups were formed as follows: 
I-group – control group; 
II-group – were vaccinated with strain “H-120”, only once, at the age of 3 days; 
III-group - were vaccinated with strain “Ma5+Clon30”, as the age of 3 days. 
In all groups of chicken vaccine was administered by spray method. 
Before vaccination and at 10, 20, 30 and 40 days after vaccination were slaughtered 3 
chickens from each group which samples were taken for blood serum for antibodies detection 
and lungs for histological examination. 
From chickens slaughtered for the investigations mentioned were harvested lungs that 
were preserved in 10% formol solution for further histological investigations. 
 The slides with tissue of lungs were stained with hematoxylin and eosin and examined 
by the method known classical biological microscope, objective – 10x20 and 10x40. 
Investigation has been conducted in comparison analysis: 
- histological structure of lungs in chicken stock until the vaccination; 
- histological structure of lungs in chicken vaccinated with “H-120” strain; 
- histological structure of lungs in chicken vaccinated with “Ma5+Clon30” strain. 
 
REZULTS AND DISCUSSIONS 
In figure 1 and 2 shows the histological structure of the exchange in lungs in chickens 
aged 1 day before the administration of vaccines against infectious bronchitis, from the control 
group. Figure 1 shows the parabronchi structure and the anterior portion of the pulmonary air 
capillaries are characterized by normal tissues, consisting of cellular elements their charac-
teristic. Their lumen is free. Lymphoid accumulations missing from parabronhial sub mucosa. 
  
             
     Fig. 1. Histological structure of the lungs            Fig. 2. Histological structure of the bronchi, 
       until vaccination BIA, objective x 40.                                         objective x 20. 
Histological appearance of lungs in chickens vaccinated against avian infectious 
bronchitis with “H-120”strain. 
Figures 3 and 4 presents the histological structure of lungs in chickens 10 and 20 days 
after administration the strain vaccine “H- 120”. Lung structure but and functional status of 
cellular elements are actually analog. Significant changes in bronchial epithelium and 
parabronchis were not detected. The lumen parabronhis and air capillary is free. In some 
regions capillary congestion is observed. 
 
               
Fig. 3. Lung structure in chickens vaccinated           Fig. 4. Lung structure in chickens vaccinated 
with strain "H-120",spray method, at the 10th            with strain "H-120", spray method, on the 
day after vaccination, objective x 40                           20th day after vaccination, objective x 40. 
 
In figure 5 presents the histological exchange in structure of lungs in chickens 
vaccinated with strain H-120 on the 30th day after vaccination where it notes that in lungs 
structure did not reveal reactive and hyperplastic changes. Sometimes essential changes occur 
in the bronchial epithelium and in the parabronhi and lymphoid accumulations in the sub 
mucosa of bronchi, composition which is also detected in lymphoblast and plasma cells 
isolated. The lumen parabronhis and air capillary is free. 
 
              
Fig. 5. Lung structure in chickens vaccinated           Fig. 6. Lung structure in chickens vaccinated 
        with strain "H-120", spray method,                      at the  with strain "H-120", spray method, 
30th day after vaccination, objective x 40.           on the 40th day after vaccination, objective x 40 
 
In figure 6 lungs has normal structure. The lung structure is age characteristic. Structural 
interrelations between cellular components and their morphofunctional state are no changes 
characteristic.  
Histological appearance of lungs in chickens vaccinated against avian infectious 
bronchitis with “Ma5+Clon30”strain. 
This study was conducted as for analog use of vaccine “H-120”strain. Investigations 
were carried out respectively at the 10th, 20th, 30th and 40th day after vaccination. Figure 7 
presents the histological structure in lung tissue on chickens vaccinated with “Ma5+Clon30” 
strain on the 10th day after vaccinated. The structure of the bronchi, parabronhi and air 
capillaries is common. Isolated the changes of parabronhii as epithelial and stromal elements. 
On the 20th day after the vaccines of “Ma5+Clon30” strain the lung tissue has normal 
structure, the lumen bronchi, parabronhi and air capillary is free (figures 8). 
 
             
Fig. 7. Lung structure in chickens vaccinated         Fig. 8. Lung structure in chickens vaccinated 
with strain "Ma5 + Clon30" spray method at a          with strain "Ma5 + Clon30" spray method, 
10-day after vaccination, objective x 40.             on the 20th day after vaccination, objective x 40. 
 
The air capillary walls are thin, of skin cells are flat. Epithelial lining of the bronchi is 
distributed throughout. In bronchial sub mucosa there is a diffuse infiltration of lymphocytes 
and lymphoid clusters. Stromal cells and epithelial layer cells do not show changes. 
 
          
Fig. 9. Lung structure in chickens vaccinated         Fig. 10. Lung structure in chickens vaccinated 
with strain "Ma5 + Clon30" spray method,             with strain "Ma5 + Clon30" spray method, on 
at the 30th day after vaccination, objective x 40.     the 40th day after vaccination, objective x 40. 
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On the 30th and 40th day after the vaccines of “Ma5+Clon30” strain histological 




1. Vaccination of chickens with strain H-120 can cause minor histological changes in the 
lungs, sometimes isolated lymphoblasts and plasma cells, which can be observed at 10 and 20  
after vaccination, which return to normal over30, 40 days after vaccination.  
2. After vaccination with Ma5+Clon30 strain in bronchial submucosa was isolated a 
diffuse infiltration of lymphocytes and lymphoid clusters, then recovers to normal. 
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